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(57) The invention concerns a device for processing a web of material entering into a folding unit prior to severing 
single products from said web of material. Tlie folding unit has a processing unit with two cooperating cylinders. The 
cylinders ore supported. by. housing, mounled.ina.frame .of ihefolding.uniL .A device for changing the .effective ■ 
diameter as well as the center to center distance between said cooperating cylinders upon changes of cut-off length, 
allows for obtaining a match of the circumferential motion of said cylinder to secure a clean perforation position 
without any gain. 
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Cross Pcrforacor Adjustment Mechanism 

Field nf ffw Tnvffntvin 

The present invention concerns a device for perforating or pcrfonnii?g another 
processing operation on a web of material cnteriog into a fbidcr. 

RacVpmnnri nf th^ TfiYf»n|jp|n 

U.S/Patent Nc^ ^;832:4Il discloses a perforating blad^^ holding means; A cylinder 
comprises a longitudinal recess, with the recess lying at an angle with respect to the 
axis of said cylinder. A blade member is seated in the recess and longitudinally 
moving clanq)ing devices in flie recess abut the blade member. Theclamping 
devices are formed so as to grq) the blade therebetween by relaUve movement of 
said de^. Thus, the alignment of said blade member is maintamed. effecting 

adjustment of the same. Sinqilified removal and replacement of a blade is possible 
should such be necessary. 

P^ NP . 4,055.101 dipws a rpU fed rotating wei, device with inq,roved V 

petfoiator. TTie perforator Is incoipoiated in a staiulari perforating cyliafcr which 

rotates during the process of perforation. A plurality of perfoi^iflg blades are 

mounted in the perforating cylinder and several in^rovements relating to spring 

biased positioners of the perforating blades are disclosed. The blade seatings each 

. comprise a«,,port ^emeffl whi* is detertMbte by pisssitt^^ 
perforating blade. 

In the technical field related to cmK,fr.Iength adjustments in folders, a significant 
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problem has been experienced in that these adjustments result in a change in gain or 
overspeed of perforating cylinders. The change in gain is not acceptable during 
. cross perfonitiag smce teariqg and perforating elongations in the product$^ ; . 
subsetjucnUy scfvered from the web of materialv occur. If, for exaniple upon dne 
5 revolution of the perforating-knife cylinder, three perforations are performed, the 
exact position of each of the cross perforations cannot be maintained due to changes 
in gain resulting in a poor quality of double-parallel-folded-products. 

.Stimmaiy nf thw Invwitinn 

10 An object of the present mvention is to provide a perforating imit for v^iable 
cttt-ofb without gearing or part changes m the unit. 

Furlheimore it is an object of the present invention to eliminate gain changes due to 
speed changes or cut-off length adjustments. 

15 

Another object of the present invention is to improve perforating quality by 
eliminating web-tearing and perforating elongations, 

A fiiitber object of the present invention is to maintain the perforating surfaces on 
20 the center line of the paper path, thus minimizing batting of the ribbons. 

According to the invention, an apparatus for processing a web of material entering 
into a folding tmit prior to severing single products from said web of matfifrial, 
includes: 

25 

a processing unit having two cooperating cylinders, 

said cylinders being supported in respective housmgs in a £rame of said 
folding unit and 

30 

a device for changing the effective diameter and changing the center to 
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center distance between said cooperating cylinders simultaneously upon 
variations in speed or cut-off. 

' By meaiis of ai confi^iiraUoii according to the preseol invention,' the cooperating - 
cylinders maintain a zero gain which produces an accurate perforation and 
eliminates perforation elongations during contact of perforating members on said 
• cooperating cylinders. Since both cooperating cylinders are mounted movably , the 
web of material passiiig will always be in the center of the nip between both 
cooperating cylinders, thus enhancing cross perforating accuracy. 


Hie housings supporting the respective ends of said cooperating cylinders are 
moimied in actuators, which move cccentiically. Since the actuators engage each 
other upon a rotational movement - in clockwise as well as in counterclodcwise 
direction - the movement of one actuator sitmiltaneousiy results in a corresponding 

15 movement of the remaining actuator. Due to the eccentric movement of ttie 

cooperating cylinders, driving joints of the Qc}inders are mounted to compensate for 
the relative movement of said cylinders in respect to the folding units side iiames. 
At least one knife boxxtr a cutting an^ can be assigned to each of the cylinders 
depending on whether the use is for double parallel or tabloid fokliiig mode. 

20 In order to adjust the cooperating cylinders, adjusting layers, otherwise known as 
shims, are mounted below the knife boxes and cutting anvils adjusting the effective 
diameter and surface speed of the cooperating cylinders. Thus» a perfect match of 
perforation motion u> single prodiict at each . 
zero gain, eliminating perforating tearing and perforating dongations. thus 

2 5 increasing product quality substantially. 


Rrif^f De^ripf inn nf thf^ Drawing^! ' 

These and other features of tlie present inviention will become ^parent to those 
Called in the art upon reading the following detailed description of the invention 
3 0 wifli reference to the accompanying drawings in which: 
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Fig. I shows an overall folder diagram from a former to a product Uansfer 
cylinder, 

shows a ctos^ section through a perfdrating. unit with a cprresponding ; 
perforating unit drive. 

Fig. 3 shows the center adjusting device in greater detail. 

Fig. 4 shows an embodiment of the invention with a triple cross perforation for use 
with double-parallel-products and 

Fig 5 shows perforating cylinders for cross perforation use with tabloid or quarter 
fold products. 

Ddailcd Di^ription 

Fig.'l shows an overall folder diagram from ^ former to a product transfer cylinder. 

A folding unit 1 includes a former 2 for generating a first longitudinal fold in a web 
moving'm direction of the vertically extending dasbed-lined center line of the 
former 2. Below the foraier 2 a pair of lower former rolls 3 is arranged. The 
longitudinally folded web of material is being squeezed by a pair of upper nip rolls 
4 before a cross perforation is ^lied in a cross perforator 5 shown in greater detail 
in Figs. 2-5. Below the cross perforator 5 a pair of lower nip rolls 6 is a^anged. 
Cutting cylinders 7 on each revolution severe a single product ftom the web of 
material, the single products beiug seized by first and second accelerator tapes 8, 9. 
respectively. The accelerator tapes 8, 9 deliver the cut single products to a product 
transfer cylinder 10, cooperating with further folding cylinders of the folding unit 1 . 

Fig. 2 fhows a cross section through a perforating unit with a corresponding cross 
perforator drive on the gear side frame. 
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A spindle 14 extends across the width of the folding unit 1 being supported on both 
ends by a gear side frame 12 and a work side frame U. The spindle 14 is driven by 
: an adjusting diiye 13 mourned on the work side frame 1 1 . Furthermore, the spindle 
. 14 includes two gearings 16 to cach of which a threaded shaft IS is assig^. Bach . 
5 shaft 15 is coimected to a brackiet 17, the brackets 17 being mounted on eccentric 
actuators 18. By means of (he eccentric actuators 18, eccentric housings 20 are 
. moved rotationally about ccnlerlincs of the perforating cylinders, i.e. a knife 
cylinder 22 and an anvil cylinder 23. By means of bearings 21, stub shafts of the 
cylinders are supported in the eccentric housings 20 on a work side and a gear side, 
10 respectively. v 

As shown more clearly in Fig. 3, eccentric actuators 18, 18.1 mounted on gear side 
and work side frames inchide toothed segments 19, 19.1, respectively. The toothed 
segments 19 and 19.1 mesh with each other. Consequemly, upon rotational 

15 movement of eccentric actuator 18, caused by rotating of dueaded shaft 15 in 
bracket 17, due to meshing engagement, the eccentric actuator 18. 1» will move 
about the same amount in a clockwise ch* counterclockwise direction. Since the 
eccentric housings 20 mounted on the eccentric actuators 18, 18. 1, the rotational 
movement will cause a center to center movement of knife cylinder 22 and anvil 

20 cylinder 23 sumiltaneously about the same amoum. Since the eccentric actuators 18 
and 18.1 on the woik side and the gear side are rotated simultaneously, a horizontal 
shifting of said perforating cylmders 22. 23 can be achieved. Thus, the nip between 
said cylinders 22, 23 is broadened by moving not only one cylnider relative to. the . 
other, but moving both cylinders simultaneously about an idendcal amount, thus 

25 maintaining a center position of the web of material to be cross perforated within 
the cross perforator unit 5. 

As shown m Fig. 2, the gear side frame 12 includes the drive of the cross perforator 
cylinders 22, 23. Since the housings 20 of the cyliiHlers 22, 23 can be eccentrically 
30 moved, the corresponding drive shafts 24, 25 are arranged such to compensate for 
the eccentric moving of said cylinders. The drive is transmitted to said driving 
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shafts 24, 25 by means of gears 26, 27 meshing whh each other. The gear 27 is 
driven by a drive gear 28 mounted on a drive shaft 29. 

The knife cylinder 71 inchides at least one knife box 30 mounted on its 

5 circumference, shown in greater detail in Figs, 3 and 4. The corresponding anvil 
cylinder 23, consequently, has a number of cutting nibbers 31 on its circumference 
conesponding to the number of knife boxes 30 assigned to the knife cylinder's 22 
circumferenoc. 

10 Fig. 3 shows a center adjustment device in greater detail. ». 

The adjustment members of said cross perforator 5 are shown in larger scale. The 
knife cylinder 22 and the anvil cylinder 23 each arc supported by housings 20 being 
mounted in the eccentric actuators 18 and 18.1. As shown in Fig. 5, each of the 

15 eccentric actuators 18 and 18.1 comprises a toothed scgmeot 19, 19.1 respectively. 
Both toothed segments 19 and 19.1 mesh to e^ other. Spindle 14 drawn in cross 
section will drive threaded shafts 15 via the intermediate gearing 16. thus moving 
brackets 17 mounted oirsaid eccentric acmator 18 in clockwise or counterclockwise 
directioo!^ Since both actuators 18, 18.1 mesh with each other, the rotational 

20 movement of the adjuster 18 assigned to the knife cylinder 22 results in a 
corresponding rotational movement of the actuator 18.1 assigned to the anvil 
cylinder 23, thus causing a center to center adjustment of the cylinders. A pin is 

. . provided in recess of actuator 18 to limit rotational movemem of said eccentric 
actuators 18 and 18.1. 

25 

Fig. 4 shows a cross perforating arrangement providing several cross perforations 
upon one revolutiorL 

In this configuration two knife boxes 30 are assigned to the knife cylinder 22, 
3 0 whereas a further knife box 30 is mounted on the anvil cylinder 23. This allows for 
cross perforations to be performed in the same direction as the cross folds during 
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further processing of the single products. Consequently, by means of the knife 
boxes 30 assigned to the knife cylinders 22, a cross perforation corresponding to the 
first parallel fold and a. cross perforation corresponding to a jaw fold can be 
performed, whereas the knife box 30 assigned to the anvil cylinder 23 performs a 
5 cross perforation. corresponding to the second parallel fold. 

As can be derived from Fig. 4, adjustmg layers or shims 32 are assigned to knife 
boxes 30 as well as to cutting rubbers 31, placed in recesses on said qrlinders 22, 
23, rcqjccdvcly. Since the layers 32 are of a rigid material, an effective diameter 

10 39 of said cylinders 22, 23 aivl their surface speed can be changed, thiistallowing a 
perfect match, a zero gain of the perforating surfaces cooperating widi each other. 
As can be seen m Fig. 4 the adjusting layers 32 arc placed beneath knife boxes 30 
and cutting anvUs 31. The knife boxes 30 are fastened by means of screws 33 and 
34, the perforating knives 38 being penetrated by screws 37 within said knife boxes 

15 30. 

Fig. 5 shows a configuration of a cross perforatmg unit for use in tabloid or quarter 
foWmg. 

20 With this configuration, upon one revolution of the perforating cylinders 22, 23 one 
cross perforation is performed. The knife box 30 as well as the cutting rubber 31 
has an adjusting layer 32 underneath to infhience an effective diameter 39 of the 
. . . pair of cylinders 22, . 23 so that upon perforating contact an elongation of perforation - 
does not occur. By means of the adjusting layer 32 a perforating area in the nip is 

2 5 almost line-shaped - relative to the width of the cylinders 22, 23 - rather than a 
contacting area causing slits in said single products. 

The perforation arrangement accorditig to Hg. 5 also allows for a removal of air out 
of ajnulti-layer single product and can provide a predetermined weakness in the 
30 material to be folded resulting in an increased folding accuracy. 
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A ftiither ai^Iication of the present invention in gravurc machines having variable 
cut-offis can be performed by replacing the adjusting layer 32 in a recesses of said 
knife boxes 30 and cutting ruWbcrs 31 by lifting devices beneath cutting rubber 31 
flnd knife box 30 ^ich as Jacking screws or eccentric lifts. Those lifting devices will 

facilitate a more rapid change over for a new cut-off length to be adjusted. 
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1. An apparatus for processing a web of material 
coii5>risihg a first cylinder and a second cylinder with a ' 
space between said cylinders ' for passing a webWterial 
therethrough, each cylinder having a central axis and being 
rotatably supported by a housing, each housing being 
rotatable about a central axis offset relative to the axis 
of the respective cylinder; and an adjustment device 
coupled to said housings for rotation thereof, which when 
activated causes movement of both cylinders in a manner to 
increase the space between said cylinders or in a i^anner to 
decrease the space between said cylinders. 

2. The apparatus as claimed in Claim 1, wherein the 
adjustment device comprises a geared arrangement for 
rotating the housings"-' " ' ■ ' 

3. The apparatus as claimed in Claim 1, wherein said 
adjustment device includes two gears in mesh, with one gear 
rotatable about the central axis of one housing and the 
other gear rotatable about the central axis of the other 
housiiig. 

4. The apparatus as claimed in claim 2, wherein said 
adjustment device includes a single drive for driving said 
geared arrangement. 

5. The apparatus as recited in claim 2, wherein said 
adjustment device includes meshing toothed segments 
attached to said housings for rotating said housings and 
changing the spacing of said cylinders. 

6., . , . The apparatus as claimed iii claim 1/ wherein skid' 
adjustment mechanism includes one drive controlling both 
cylinders - 

7. This apparatus as claimed in claim 2. wherein said 

adjustment mechanism includes a linkage for directly 
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rotating one of said housings and indirectly rotating the 
other housing. 

8, The apparatus as claimed in claim 1 further . 

conprising joints for driving the first and second 
cylinders and for compensating for a movement of said 
cylinders. 

,9. The apparatus as claimed in claim 1 wherein at 

least one of said first and second cylinders conprises at 
least one knife box. 

10. The apparatus as claimed in claim 1, wherein at 
least one of the first and second cylinders has at least 

one cutting anvil on its surface. 

. 11. ' T^ in claim 1, wherein^ at 

least one of the first and second cylinders have recesses 
and have adjusting layers assigned to said recesses. 

12. Rn apparatus for processing a web of material 
comprising a first cylinder and a second cylinder with a 
space ^between said cylinders for passing a web of material 
therethrough, each cylinder being rotatably supported by a 
housing, each housing being rotatable for adjusting the 
position of the respective cylinder supported in the 
housing relative to the other cylinder for altering the 
center to center distance of said cylinders, said cylinders 
being supported in said housings at a position offset 
relative to a center of rotation of said housing, and 
wherein said housings are coupled such that rotational 
movement of one housing causes a similar movement of the 
other housing and a cooperative movement of said cylinders 
altering the separation .,ther^ , 

13. An apparatus as claimed in claim 12, wherein said 
housings are connected by a gear arrangement where rotation 
of one housing causes an opposite rotation of the other 
housing. 
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14. An apparatus as claimed in claim 13, including a 
single drive attached to one of said housings which 
controls the position of both of said housings. 
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